. PDK1 regulates directional cell migration in a kinase-independent manner through MRCK. (A) PDK1_WT, PDK1_KD, PDK1_L155E, and PDK1_PH resistant to shPDK1 #79 were expressed in cells silenced for PDK1. The obtained cells were tested for the migratory ability in a transwell assay toward 5 ng/ml EGF. (B) MCF10A cells were starved overnight, stimulated with 5 ng/ml EGF, and tested for their ability to phosphorylate Akt on Threonine 308 in the presence of increasing concentrations of the PDK1 inhibitor GSK2334470. (C and D) Chemotaxis toward 5 ng/ml EGF (C) and MTT assay (D) of MCF10A cells in the presence of increasing concentrations of GSK2334470. (E) MCF10A cells were transfected with a nontargeting control (siC), siRNA targeting MRCK, MRCK, or both. Then cells were tested for their migratory ability toward 5 ng/ml EGF. (F) MCF10A cells were infected with lentiviral vectors coding for shScr, shPDK1 #79, and shPDK1 #81, and then tested for their migratory ability toward 50 ng/ml HGF in a transwell assay for 24 h. (G) MCF10A cells were infected with lentiviral vectors coding for PDK1_WT, PDK1_KD, or the empty vector and tested for their migratory ability toward 50 ng/ml HGF in a transwell assay for 24 h. (H) MCF10A cells were infected with lentiviral vectors coding for PDK1_WT or the empty vector, transfected with siRNAs targeting MRCK or the control siRNA (siC), and tested for their migratory ability toward 50 ng/ml HGF in a transwell assay for 24 h. Each bar represents the mean and standard error of the mean (error bars) of three independent experiments. *, P < 0.05; **, P < 0.01; ***, P < 0.001. Figure S3 . PDK1 interacts with MRCK and regulates its kinase activity. (A) GST-fused MRCK catalytic subunit (GST-MRCK-CAT) or GST alone were produced and purified from 293T cells. The purified proteins were used to pull down PDK1 from lysates of MCF10A stably transduced with lentiviral vectors coding for PDK1_WT. Pulled-down PDK1 was detected by immunoblotting. (B and C) MCF10A cells were infected with lentivirus coding for shScr, shPDK1 #79, and shPDK1 #81 and stimulated or not stimulated with 5 ng/ml EGF for 200 s. Cells were then fixed and immunostained as described in the Materials and methods section using anti Phospho-S19 (B) and anti-Phospho-T18/S19 MLC2 antibodies (C). (D) HeLa cells were infected with empty vector or PDK1_WT vector, then transfected with vectors expressing MRCK_WT, MRCK_KD, or an empty vector and treated with chelerythrine chloride or Y-27632. Phosphorylation of MLC2 on T18/S19 was evaluated by immunoblotting. The relative band intensity was quantified by ImageJ software. (E and F) GST-MRCKCAT (E), GST-MRCK (F), and GST-PDK1 were produced separately in 293T, then mixed and evaluated for their ability to phosphorylate MyPT1. Each bar represents the mean and standard error of the mean (error bars) of three independent experiments. *, P < 0.05; **, P < 0.01; ***, P < 0.001. Figure S4 . PDK1 modulates MRCK kinase activity and its localization in lamellipodia. (A) MCF10A cells were infected with a lentivirus coding for myc-PDK1 and, after EGF deprivation, stimulated with 5 ng/ml EGF. A PLA of PDK1 and MRCK was performed at different time points using, as detecting antibodies, anti-c-Myc produced in mouse and anti-MRCK produced in rabbit. Fluorescent PLA spots close to the adherent surface were observed with TIRF microscopy set at 90 nm thickness. Cellular shape was identified by Phalloidin-488 staining. Spots per cell were automatically counted with ImageJ software. Each error bar represents the standard error of the mean of three independent experiments. *, P < 0.05; **, P < 0.01; ***, P < 0.001. (B) MCF10A cells overexpressing or not expressing PDK1_WT were transfected with siCtrl, siMRCK, and siMRCK, and stained by immunofluorescence using anti-MRCK antibody or DAPI. Video 1. Tracking of MCF10A silenced or unsilenced for PDK1 during wound enclosure. MCF10A cells were infected with lentivirus coding for shScr, shPDK1 #79, or shPDK1 #81 and contemporary with a GFP-expressing lentivirus, then tested with a wound healing assay. Time-lapse images were taken by fluorescence microscopy (LAS AF 6500/7000, 10× objective lens, equipped with a humidified chamber at 37°C and 5% CO 2 ; Leica) with an frame rate of 20 min per frame for a total time of 11 h. Cells were tracked with MetaMorph 7.0 software (Molecular Devices).
Video 2. Tracking of MCF10A overexpressing or not overexpressing PDK1 during wound enclosure. MCF10A cells were infected with lentivirus coding for PDK1_WT or empty vector and tested with a wound healing assay. Time-lapse images were taken via fluorescence microscopy (LAS AF 6500/7000, 10× objective lens, equipped with a humidified chamber at 37°C and 5% CO 2 ; Leica) with a frame rate of 20 min per frame for a total time of 11 h. Cells were tracked with MetaMorph 7.0 software.
Video 3. EGF induces plasma membrane translocation of PDK1. To assess the translocation of PDK1 toward the cell membrane, MCF10A cells were transfected with GFP-PDK1_WT plasmid, deprived of EGF for 6 h, and kept in a humidified chamber at 37°C and 5% CO 2 . Cells were then imaged by means of TIRF microscopy (True MultiColor Laser TIRF AM TIRF MC equipped with a 63× oil immersion objective lens, HCX Plan-Apochromat 63×/1.47 oil CORR TIRF; Leica), which allowed us to image the part of cells close to the coverslip. The depth of the evanescent field was kept at 90 nm. Cells were imaged over a time period of 660 s and stimulated or not with 5 ng/ml EGF. The time at which the stimulus was added was set to t = 0 s. Images were acquired every 20 s. To better visualize the variations in fluorescent intensity, we made use of a false color lookup table (LUT). Values of intensity corresponding to colors are shown in Fig. 6 A.
Video 4. PDK1 translocation to plasma membrane is mediated by PIP3 binding. MCF10A cells were transfected with plasmids coding for GFP-fused constructs of PDK1_WT, PDK1_L155E, PDK1_K465E, and PDK1_KD, deprived of EGF for 6 h, and kept in a humidified chamber at 37°C and 5% CO 2 . Cells were then imaged by means of TIRF microscopy (True MultiColor Laser TIRF AM TIRF MC equipped with a 63× oil immersion objective lens, HCX Plan-Apochromat 63×/1.47 oil CORR TIRF; Leica), which allowed us to image the part of cells close to the coverslip. The depth of the evanescent field was kept at 90 nm. Cells were imaged over a time period of 660 s and stimulated with 5 ng/ml EGF. The time at which the stimulus was added was set to t = 0 s. Images were acquired every 20 s. To better visualize the variations in fluorescent intensity, we made use of a false color LUT. Values of intensity corresponding to colors are shown in Fig. 6 A.
Video 5. EGF induces plasma membrane translocation of MRCK. MCF10A cells were transfected with mCherry-MRCK plasmid, deprived of EGF for 6 h, and kept in a humidified chamber at 37°C and 5% CO 2 . Cells were then imaged by means of TIRF microscopy (True MultiColor Laser TIRF AM TIRF MC equipped with a 63× oil immersion objective lens, HCX PlanApochromat 63×/1.47 oil CORR TIRF; Leica), which allowed us to image the part of cells close to the coverslip. The depth of the evanescent field was kept at 90 nm. Cells were imaged over a time period of 660 s and stimulated or not stimulated with 5 ng/ml EGF. The time at which the stimulus was added was set to t = 0 s. Images were acquired every 20 s. To better visualize the variations in fluorescent intensity, we made use of a false color LUT. Values of intensity corresponding to colors are shown in Fig. 6 A.
Video 6. EGF induces an increase of PDK1 and MRCK colocalization at the plasma membrane. MCF10A were cotransfected with GFP-PDK1_WT (green) and mCherry-MRCK (red) plasmids, deprived of EGF for 6 h, and kept in a humidified chamber at 37°C and 5% CO 2 . Cells were then imaged by means of TIRF microscopy (True MultiColor Laser TIRF AM TIRF MC equipped with a 63× oil immersion objective lens, HCX Plan-Apochromat 63×/1.47 oil CORR TIRF; Leica), which allowed us to image the part of cells close to the coverslip. The depth of the evanescent field was kept at 90 nm. Cells were imaged over a time period of 660 s and stimulated or not stimulated with 5 ng/ml EGF. The time at which the stimulus was added was set to t = 0 s. Images were acquired every 20 s. Colocalization channel was calculated by Imaris 6.3 (Bitplane) software and visualized with a false color LUT. Values of intensity corresponding to colors are shown in Fig. 6 A.
